We prove a theorem for BRD(10,5, )s and give thirteen (13) inequivalent BRD(10,5,4)s.
2 BRDs(10, 5, ) There exist twenty one (21) inequivalent BIBDs with parameters (10,5,4), these are given in 3], appendix B. In this paper, we have constructed thirteen (13) BRD(10, 5, 4)s from the BIBD(10,5,4)s: call this set A, these are given in the appendix in the same order as in 3].
Gibbons BIB designs numbers 9, 12, 13, 14, 15, 16, 19 and 21 were found, by an exhaustive computer search, not to give BRDs: call this set B. Hence thirteen of the twenty one inequivalent BIBD(10,5,4)s can be signed to BRD(10,5,4)s and eight cannot.
We write D i jjD j = D i D j ] for the matrix of order v 2b with parameters (v; 2b; 2r; k; 2 ) when D i is the matrix of order v with parameters (v; b; r; k; ). We note though that the eight BIBD(10, 5, 4)s, which can not be signed to BRD(10, 5, 4)s, satisfy Lemma 1. We use D i jjD i for the BRDs constructed using Lemma 1. Now we construct the BRD(10, 5, 8) Remark The inequivalent BRD(10,5,4)s are given in the appendix.
Appendix Thirteen inequivalent BRD(10,18,9,5,4)s are given below : 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 1 2 3 4 5 1 2 3 6 7 1 2 3 8 9 1 2 4 5 10 1 3 6 7 10 1 4 6 8 9 1 4 6 8 10 1 5 7 8 9 1 5 7 9 10 2 3 8 9 10 2 4 6 7 9 2 4 7 8 10 2 5 6 7 8 2 5 6 9 10 3 4 5 6 9 3 4 5 7 8 3 4 7 9 10 3 5 6 8 10 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 5 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 1 2 3 4 5 1 2 3 6 7 1 2 3 8 9 1 2 4 5 10 1 3 6 7 10 1 4 6 8 9 1 4 6 8 10 1 5 7 8 9 1 5 7 9 10 2 3 8 9 10 2 4 6 7 9 2 4 7 9 10 2 5 6 7 8 2 5 6 8 10 3 4 5 6 9 3 4 5 7 8 3 4 7 8 10 3 5 6 9 10 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 5 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 1 2 3 4 5 1 2 3 6 7 1 2 3 8 9 1 2 4 5 10 1 3 6 8 10 1 4 6 7 8 1 4 6 9 10 1 5 7 8 9 1 5 7 9 10 2 3 7 9 10 2 4 6 7 9 2 4 7 8 10 2 5 6 8 9 2 5 6 8 10 3 4 5 6 9 3 4 5 7 8 3 4 8 9 10 3 5 6 7 10 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 5 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 1 2 3 4 5 1 2 3 6 7 1 2 3 8 9 1 2 4 5 10 1 3 6 7 10 1 4 6 8 10 1 4 7 8 9 1 5 6 8 9 1 5 7 9 10 2 3 8 9 10 2 4 6 7 8 2 4 6 9 10 2 5 6 7 9 2 5 7 8 10 3 4 5 6 9 3 4 5 7 8 3 4 7 9 10 3 5 6 8 10 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 5 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 1 2 3 4 5 1 2 3 6 7 1 2 3 8 9 1 2 4 5 10 1 3 6 8 10 1 4 6 7 8 1 4 7 9 10 1 5 6 9 10 1 5 7 8 9 2 3 7 9 10 2 4 6 7 9 2 4 6 8 10 2 5 6 8 9 2 5 7 8 10 3 4 5 6 9 3 4 5 7 8 3 4 8 9 10 3 5 6 7 10 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 5 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 1 2 3 4 5 1 2 3 6 7 1 2 3 8 9 1 2 4 5 10 1 3 6 8 10 1 4 6 7 9 1 4 7 8 10 1 5 6 9 10 1 5 7 8 9 2 3 7 9 10 2 4 6 7 8 2 4 6 9 10 2 5 6 8 9 2 5 7 8 10 3 4 5 6 8 3 4 5 7 9 3 4 8 9 10 3 5 6 7 10 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 5 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 1 2 3 4 5 1 2 3 6 7 1 2 3 8 9 1 2 4 5 10 1 3 6 8 10 1 4 6 7 10 1 4 8 9 10 1 5 6 7 9 1 5 7 8 9 2 3 7 9 10 2 4 6 7 8 2 4 6 8 9 2 5 6 9 10 2 5 7 8 10 3 4 5 6 9 3 4 5 7 8 3 4 7 9 10 3 5 6 8 10 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 5 BRD # X XI XVII XVIII Gibbons #  X  XI  XVII  XVIII   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 1 2 3 4 5 1 2 3 6 7 1 2 3 8 9 1 2 4 5 10 1 3 6 8 10 1 4 6 9 10 1 4 7 8 10 1 5 6 7 9 1 5 7 8 9 2 3 7 9 10 2 4 6 7 8 2 4 6 8 9 2 5 6 9 10 2 5 7 8 10 3 4 5 6 7 3 4 5 8 9 3 4 7 9 10 3 5 6 8 10 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 5 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 1 2 3 4 5 1 2 3 6 7 1 2 3 8 9 1 2 4 6 10 1 3 5 8 10 1 4 5 6 9 1 4 7 8 10 1 5 7 8 9 1 6 7 9 10 2 3 7 9 10 2 4 5 7 9 2 4 8 9 10 2 5 6 7 8 2 5 6 8 10 3 4 5 7 10 3 4 6 7 8 3 4 6 8 9 3 5 6 9 10 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 5 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 1 2 3 4 5 1 2 3 6 7 1 2 3 8 9 1 2 4 6 10 1 3 5 8 10 1 4 5 9 10 1 4 6 7 9 1 5 6 7 8 1 7 8 9 10 2 3 7 9 10 2 4 5 7 8 2 4 7 8 10 2 5 6 8 9 2 5 6 9 10 3 4 5 7 9 3 4 6 8 9 3 4 6 8 10 3 5 6 7 10 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 5 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 1 2 3 4 5 1 2 3 6 7 1 2 5 7 8 1 2 6 7 9 1 3 5 9 10 1 3 6 8 10 1 4 7 8 10 1 4 7 9 10 1 5 6 8 9 2 3 7 8 9 2 3 8 9 10 2 4 5 8 10 2 4 6 9 10 2 5 6 7 10 3 4 5 7 9 3 4 6 7 8 3 5 6 7 10 4 5 6 8 9 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 5 BRD # XX Gibbons #  XX  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 1 2 3 4 5 1 2 3 4 6 1 2 5 7 8 1 2 6 7 9 1 3 5 9 10 1 3 7 9 10 1 4 6 8 9 1 4 7 8 10 1 5 6 8 10 2 3 6 8 10 2 3 7 8 9 2 4 5 9 10 2 4 8 9 10 2 5 6 7 10 3 4 5 7 8 3 4 6 7 10 3 5 6 8 9 4 5 6 7 9
